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DC/AC converter for supplying two gas discharge lamps EPO - OG 1 

2 0 12. 2002 

The invention relates to a DC/AC converter for supplying two gas discharge 
lamps, comprising a pair of input terminals fer supplying a DC voltage, a first series circuit 
interconnecting the input terminals, comprising a first switching element and a second 
switching element, a second series circuit interconnecting the input terminals, comprising a 

5 third switching element and a fourth switching element, a third series circuit interconnecting 
the input terminals, comprising a first capacitor and a second capacitor with substantially 
equal capacitance, a first gas discharge lamp connected between fiie junction between the 
first and the second switch element and the junction between flie two capacitors, a second gas 
discharge lamp connected between the junction between the third and the fourth switch 

10 element and the junction between the two capacitors, wherein an inductor is connected in 
series with each of the lamps and a control dicuit for controlling the first to fourth switch 
elements, and which is adapted to avoid the simultaneously conducting of the first and 
second switch elements the third and the fourfli switch elements respectively. 

15 Such a DC/AC converter is disclosed in EP-A-0 395 159. 

Althou^ this prior art converter is primarily adapted to supply TL-lamps it is 
also suitable to si^ly high pressure gas discharge lamps (HID-lamps). 

Particularly in the field of HID lamps there exists the need to control the 
power fed to the lamps, not only for the control of the Ught output but primarily to be able to 
20 start this kind of lamps. Here it is noted that the 'take over" of said lamps between the ignition 
and the steady state usually requires special provisions. With the ability to control the power 
suppUed to the lamp, starting of the lamp only requires a special ignition circuit. 

Thus there exists a wish to provide lamps with a variable controllable power. 



25 



The aim of the invention is to provide such a DC/AC converter of the kind 
mentioned above of which the power supplied to the lamps can be controlled. 

This aim is reached in that the control element is ads^ted to control the 
conducting periods of the switches with a duty cycle which is variable. 
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As stated before, the control of the power supplied to the lamps is important, 
in particular for the starting of the lamp. By control of the conducting periods of the switch 
elements a proper control of the energy supplied to the lamps is obtained. Of course care 
should be taken to avoid the simultaneous closure of the first and second switch elements and 
5 of the third and fourth switch elements to avoid short circuits. 

Although control of the power by amending the duration of the switched on 
times is Imown per se, it is supposed to be novel in the field of double bridges wherein tuned 
circuits are present. 

According to a preferred embodimoit, the control unit is adapted to control the 
1 0 duty cycle of the first and second switch elements simultaneously and to control the duty 
cycle of the third and fourth switch elements simultaneoxisly. 

This fecility offers the possibility of independent control of the power supplied 
to each of the lamps. This is not only important for control of the light output of the lamps, 
but also for the starting procedure. It is conceivable that both lamps present in the circuit 
1 5 have more or less different properties, so that ignition of one lamp may take place earlier than 
ignition of the other lamp. By the independent control of the power supplied to each of the 
lamps, the 'take over' &om the ignition to the steady state is adaptable to the processes taking 
place in each of the lamps. 

When using HID lamps acoustical resonance may lead to destruction of the 
20 lamp. As for lamps of the most common types acoustical resonance often talces place in the 
fi-equency bands between 300Hz and lOOOHz, it is attractive to avoid those fi-equencies. 

Therefore a preferred embodiment provides the feature that the control imit is 
ad^ted to control the switches with a firequency in the band between 140Hz and 1 70Hz. 

According to another preferred embodiment a series circuit of an inductor and 
25 a diode is connected between the input terminal and the first switching element, wherein a 
fifth switching element is connected between the junction of the diode and the inductor and 
the second input termiaal and the fifth switch element is controlled by the control circuit. 

This circuit provides an extra control for the voltage to be supplied to the 
double bridge circuit. This extra control function may be used for keeping the voltage 
30 supplied to the double bridge as constant as possible, for instance in the case of a varying 
supply voltage. 

A last preferred embodiment teaches the feature that the firequency of the 
switching of the fifth switch element is at least an order of magnitude higher than that of the 
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fiequency of the first to fourth switching elements. This avoids mutual interference of both 
power conversion systems. 

Subsequently the present invention will be elucidated with the help of the . 
drawing, showing a diagram of a converter according to the present invention. 

The converter 1 comprises a double bridge circuit 2 with four switch elements 
3, 4, 5, 6, which may be formed by FETs, GTOs or other controllable semiconductor switch 
elements'. The junctions between the switch elemente 3, 4 and 5, 6 respectively are connected 
to apair of HID lamps 7, 8 connected in series. 

The double bridge circuit comprises a first input 9 connected to the positive 
power siq)ply and a second input 10 connected to ground. 

A first capacftor 1 1 is connected between the first input 9 and the junction 
between the HID lamps 7, 8 and a second capacitor 12 is connected between the second input 
10 and the junction between the HID lamps 7,8. In series with each of the lamps 7,8 an 
inductor 13, 14 respectively is connected. 

Each of the switch elements 3, 4, 5, 6 is controlled by a control circuit 15. The 
circuit as described so fer functions as is described in the above referenced EP-A-0 395 159. 

However the present circuit is especially ad^ted to supply HID lamps which 
are prone to acoustical resonance, andwhichmay lead to destruction of the lamps. To avoid 
Ihis phenomenon, the control circuit is adapted to control the switch elements with a 
frequency wherein acoustic resonance does not take place. This implies that firequencies 
between 500 Hz and 1000 Hz. are avoided as it is in those frequency bands that HID lamps of 
common types are most prone to acoustical resonance. Of course it is possible to use higher 
frequencies, for instance above 1000 Hz, the more as this would lead to smaUer sizes of the 
components, but this may lead to unwanted emitting of signals interfering with 
communication systems operating in those frequency bands. 

The voltage of power supply may be subjected to fluctuations, which, without 
fcrflier measures, may lead to fluctuations of the light flux emitted by the HID lamps 7,8. 

To avoid those fluctuations the converter according to the present invention 
provides a voltage stabilizing circuit 16, which is connected between the power siq)ply 
connection and the inputs of the double bridge circuit. The voltage stabilizmg circuit 
comprises an inductor 17 and a diode 18 connected in series between the power supply 
comiection and the input of the double bridge circuit A fifth switch element 19 is connected 
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between the junction between the inductor 17 and the diode 18 and ground. The fifth switch 
element 19 is also controlled by the control circuit 15. Just as the first to second switch 
elements 3-6, the fifth switch element 19 is be formed by a controlled semiconductor. 

By controlling the duty cycle of the switch element 19, the voltage level at the 
5 input of the double bridge circuit can be stabilized. Herein it is important to choose the 
frequency of the fifth switch element such that mutual interference with the double bridge 
circuit is avoided. Therefore a frequency at least one order of magnitude higher than of the 
double bridge circuit is chosen. 

It will be clear that the semiconductor switch elements will be provided with a 
10 by pass diode to avoid undue voltage stress on the junction of the semiconductor switch 
element, if the construction of such switch element makes this appropriate. 

It will also be clear to a skilled man that numerous amendments can be made 
to the described embodiment without departing from the scope of the invention. 
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1. DC/AC converter for supplying two gas discharge lamps, comprising: 

- a pair of input temiinals for supplying a DC voltage; 

- a first series circuit interconnecting the iopxA terminals, comprising a first 
switching element and a second switching element; 

5 - a second series circuit interconnecting the input terminals, comprising a third 

switching elcmeat and a fourth switching element; 

- a third series circuit interconnecting the input terminals, comprising a first 
capacitor and a second capacitor with substantially equal capacitance; 

- a first gas discharge hanp connected between the junction betweea the first 
10 and the second switch element and the junction between the two capacitors; 

- a second gas discharge lamp connected between the junction between the 
thkd and the fourth switch element and the junction between the two capacitors; 

- wherein an inductor is connected in series with each of the lapjEs; and 

- control circuit for controlhng the first to fourth switch elements, and which is 
15 adapted to avoid the shnultaneously conducting of the first and second switch elements, the 

ttiird and the fourth switch elements respectively, 

characterized in lhat the control element is adapted to control the conducting periods of the 
switches with a duty cycle which is variable. 

20 2. DC/AC converter as claimed in claim 1. characterized in that the control unit 

is adapted to control the duty cycle of the first and second switch elements simultaneously 
and to control the duty cycle of the third and fourth switch elements simultaneously. 

3. DC/AC converter as claimed in claim 1 or 2 . characterized in that the control 
25 unit is adapted to control the switch elements with a fi«quency in the band between 140 Hz 

aadl70Hz. 

4. DC/AC converter as claimed in claim 1, 2 or 3, characterized in that between 
the mput terminal and ttie first switching element a series circuit of an inductance and a diode 
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is connected, wherein a fifth switching element is coimected between the junction of the 
diode and the inductor and the second input terminal and the fifth switch element is 
controlled by the control circuit. 

5. DC/AC converter as claimed in claim 4, characterized in that the fi-equency of 

the switching of the fifth switch element is at least an order of magnitude higher than the 
frequency of tiie first to fourth switching elements. 
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ABSTRACT: 

2 0 1Z 2002 
® 

The invention relates to a DC/AC converter for supplying two gas discharge 
lamps, comprising a double bridge configuration of four switch elements, a third series 
circuit interconnecting the input terminals comprising a first capacitor and a second capacitor 
with substaatially equal capacitance, a first and a second gas discharge lamp connected to the 

5 bridge configuration, wherein an inductor is connected in series with each of the lamps and a 
control circuit for controlling the switch elements and which is adapted to control the 
conducting periods of the switches with a duty cycle which is variable. 

By control of the conducting periods of the switch elements a proper control of 
the energy supplied to the lamps is obtained. Of course care should be taken to 'avoid the 

10 simultaneous closiure of the first and second switch elements and of the third and fourth 
switch elements to avoid short circuits. 

Fig. 1 
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